INTRODUCTION
Cherax is one of the most diverse genera in the family Parastacidae, with 47 recognised species at the time of writing. In this paper we describe two additional species from Whitsunday Island, the largest island in the Whitsunday Group off the coast of Queensland, Australia (Fig. 1) . Apart from a single specimen of Cherax depressus, Riek, collected by John Short in 1987 from Lindeman Island, ~12 km south of Whitsunday Island (Davie 2011 personal communication) , we are not aware of any other Cherax inhabiting islands this far north in the Coral Sea (i.e., ~20°S). The next closest island species is Cherax robustus, Riek which occurs on Fraser Island (~700 km south, at ~24°55´S).
One of the species described here (Cherax austini sp. n.) was the subject of an earlier paper by two of the authors (JC and RH), in which dried shell remains collected from a reverse primer, 0.32 µL dNTP (10 mM), 0.7 µL MgCl 2 (50 mM), 1.25 µL buffer (10×), 0.35 µL Astral Red Taq (1U) and 7.08 µL ddH 2 O. The amplification program consisted of the following conditions: 94°C for 5 min; 40 cycles of: 30 sec at 94°C, 1 min at 55°C, 30 sec at 72°C; then 7 min at 72°C, with the reaction stored at 4°C until further analysis. The DNA was then purified using EXO SAP (Fermentas) on successfully amplified samples. Purification reactions contained 0.25 µL Exonuclease I, 1.0 µL Shrimp Alkaline Phosphate and 5.0 µL amplified PCR product, with the solution then incubated at 37°C for 35 min, heated at 80°C for 20 min, held at 15°C, then stored at 4°C until further analysis. Further amplification reactions contained: 1.0 µL purified PCR product, 5.5 µL ddH 2 O, 5.0 µL Terminator Mix, 2.0 µL 5×Terminator Mix Buffer and 1.0 µL of the forward primer (CRCOІ-F), and PCR reactions consisted of the following conditions: initial hold of 96°C for 1 min; 30 cycles of: 96°C for 10 sec, 50°C for 5 sec, 60°C for 4 min; then a final hold at 4°C. Samples were cleaned and then sequenced on an Applied Biosystems 3130 automated sequencer. Couper and Andrew Amey; 4 males, 1 female. The originally collected shell remains of the species (Coughran & Hobson submitted) , held in the Griffith University (School of environment, Gold Coast) crayfish reference collection, were also examined but not measured or included in morphometric ratios.
Diagnosis.-Cephalon dorsally with a poorly developed median carina. Rostrum extending to near midlength of 3 rd antennal s egment; carinae w ithout s p ines and extending posteriorly to beyond anterior of postorbital ridges. Postorbital ridges moderately developed and with a small, blunt spine anteriorly; posteriorly, ridges broadening into pronounced bumps. Mesial margin of antennal scale uniformly convex. Uropodal basipodites with 1-3 tiny spines. Sternal keel sharp; deeply excavated between 1 st and 2 nd lateral processes; shallow excavation between 2 nd and 3 rd processes. Outer margin of chelae calcified; chelae glossy, punctuate and without setae apart from along cutting edges. Chelae elongate, with long, narrow and strongly curved fingers of more than half of the overall chela length; cutting teeth very fine. One large, angular mesial carpal spine. Mesial propodal spines extending to approximately two thirds of palm length; posteriorly, surface irregular without any well-defined spines; thereafter, 4-7 regular spines with an additional 1-3 tiny anterior spines.
Maximum Size: 38.90 mm OCL.
Rostrum
Rostrum extending apically to near midlength of third antennal segment. Posteriorly, carinae extending beyond anterior end of postorbital ridges. Carinae lacking spines, with anterior terminus rounded down to fuse with rostrum behind acumen without development of anterior spine. Acumen spine partially obscured by small clump of setae. OCL/Carapace Length: 0.82-0.84; Rostral Width/OCL: 0.13-0.15.
Cephalothorax
Poorly developed median ridge evident on dorsal surface of cephalon of most specimens, often terminating anteriorly in a distinct tubercle. Postorbital ridges moderately developed and terminating anteriorly in a poorly developed, blunt spine.
Phylogenetic analysis
All available Cherax sequences matching the COI gene fragment amplified from the 'unknown' specimens in this study were obtained from GenBank. From these, representative sequences from 13 different Cherax species (24 sequences from GenBank (Appendix 1) with an additional unpublished sequence of C. depressus from Bentley (2007) ) were aligned with 6 'unknown' sequences (3 from each type locality) using Sequencher 4.1.2. (GeneCodes, 2000) . To allow informative comparisons between species, all sequences were cut to a length of 379 base-pairs. From these final sequences, a maximum likelihood tree was inferred using the program RAxML v. 7.0.0 (Stamatakis, 2006) with 1000 bootstrap replicates. One sequence from the genus Gramastacus was also included in the analysis as an outgroup to root the phylogenetic tree. The mean net group sequence divergence estimates between species were calculated using MeGA5 (Tamura et al., 2011) and are presented as number of base substitutions.
Morphological analysis
Morpholog i c a l e x a mi n a t io n s w e r e performed with reference to earlier published taxonomic works on the genus (Austin, 1986; Sokol, 1988) . All measurements were made to the nearest 0.01 mm using digital vernier calipers. Measurements of regenerate chelae were not included in morphometric ratios. The standard dimension in this study was Occipital-Carapace Length (OCL, Morgan, 1997) , describing the oblique distance from the posterior radius of the eye socket to the centre dorsal posterior of the carapace. 
Abdomen and Tailfan
Abdomen lacking spines. Lateral margin of telson with 2 sharp spines. Inner rami of uropods with central ridge ending posteriorly in a well defined spine, and with a well defined spine on lateral margin. Outer rami with a row of small, terminal spines along posterior margin of calcified section, and a central ridge terminating in a small spine of similar size to these; ridge also with a zone of tiny dorsal spines. Uropodal basipodites with 1-3 tiny spines. Abdomen Width/OCL: 0.51-0.56; OCL/Total Length: 0.37-0.39; Telson Length/OCL: 0.38-0.45.
Chelae
Chelipeds glossy and punctate. Dactylar and propodal fingers long, more than half the overall length of propodus. Both fingers with a strong ventromesial curve (when viewed ventromesially); fingertips prominently incurved mesially at almost 90°, produced to a sharp point. Cutting teeth of both fingers very fine, file-like. Merus. Dorsal surface of merus with 4-5 just discernible bumps. Carpus. Mesial surface of carpus with one large, angular spine, with a tiny second spine on the elbow of this large spine. Large male specimen lacking the tiny elbow spine, but with a distinctive oval punctuation in its position. One specimen with a second large mesial spine. Ventromesial surface of carpus with 1-2 anterior spines, and a row of 2-4 fine spines posteriorly. Propodus. Spines present on mesial propodal palm, extending to approximately 2/3 of palm length from base; posteriorly, surface irregular without any well-defined spines; thereafter, 4-7 regular spines followed by 1-3 tiny spines (at apical end of spine row). 
Sternal keel
Sternal keel sharp, deeply excavated between lateral processes to the first (LPr1) and second (LPr2) pereiopods, rising to a prominent peak at LPr 2. Keel moderately excavated between LPr 2 and LPr3, with a deep notch at LPr3. Keel prominently developed with an angular profile between LPr3 and LPr4, and a calcified triangular plate posterior to LPr4; ovoid sternal pores on LPr4 (absent on right hand side of holotype).
Setation
Setation of chelipeds absent, apart from sparse setae along cutting edges of fingers ventrally. Setation distinctly absent on merus, dorso-mesial margin and dorsal surface of propodus, and mesial surface of carpus (tiny amount of setae present on some small specimens).
Punctation
Cephalon with fine punctations of moderate density, extending posteriorly along areola. Thorax with fine and dense punctations interspersed with a broad zone of sparsely-distributed, larger punctations dorso-laterally. Chelipeds with sparsely distributed, fine punctations. Abdomen with sparse, fine punctations dorsally, and moderate to dense punctations laterally.
Colouration
Dorsally, dark brown or green-brown; some dried shell remains grey or blue. Ventrally, light to medium grey to greenbrown; LPr3 and LPr4 and keel in between blue; merus of chelipeds grey; carpus and propodus dark blue; fingertips orange.
Distribution
The species is known only from the type locality.
Biological Notes
The species inhabits a single Melaleuca swamp. Water was heavily tannin-stained, with a deep and structurally complex substrate of organic detritus (a deep bed of leaves and fallen branches) and exposed Melaleuca roots. The swamp is bordered by a steep-sided bank, heavily impregnated with a mesh of Melaleuca roots and rootlets. No crayfish burrows were evident. Melaleuca swamp habitat is classified as Queensland Regional Ecosystem type 8.2.7, and is accorded "endangered" Biodiversity Status throughout the State. The type locality is within one of only four protected areas of this habitat type in Queensland (DERM, 2011a) .
A l l s p e c i m e n s h a v e e g g s o f temnocephalan flatworms attached, and the large male specimen is heavily encrusted with temnocephalan eggs ventrally. This is a medium-sized species of Cherax. The only female specimen is 31.45 mm OCL and is mature, with soft, membranous gonopores with light marginal setation. This species was first detected on the island by the discovery of shell remains in midden formations around the shoreline of the swamp, likely from a predator such as Hydromys chrysogaster (the Eastern Water Rat) (Coughran & Hobson, submitted) .
Etymology
Named for Christopher M. Austin, whose research on the genus Cherax (e.g., Austin, 1986 Austin, , 1996 Austin & Knott, 1996) has contributed enormously to our current understanding of this large and culturally significant group of crayfish.
Family Parastacidae Huxley, 1879
Genus Cherax Erichson, 1846 Cherax cid sp. n. Dawkins and Furse (Fig. 3 Rostrum Rostrum extending to, or just beyond, base of 3 rd antennal segment. Posteriorly, rostral carinae extending beyond anterior edge of postorbital ridges. Carinae lacking spines, without any development of a spine anteriorly; terminus rounded down to fuse with rostrum behind acumen. Acumen spine partially obscured by small clump of setae. OCL/Carapace Length: 0.83-0.86; Rostral Width/OCL: 0.14-0.17.
Cephalothorax
Dorsal surface of cephalon without development of a median carina; groovelike depression along the mesial edge of each post orbital ridge, with a well defined line of large punctations extending posteriorly towards cervical groove. Postorbital ridges moderately developed, each terminating anteriorly in a poorly developed, blunt spine; spines 6.38 mm apart (1.40 to 1.65 times rostral width). Posteriorly, postorbital ridges terminating with very poorly developed but broad bumps. Areola fusing dorsally with branchiocardiac groove. Narrow point at 
Abdomen and Tailfan
A b d o m e n l a c k i n g s p i n e s . L a t e r a l margin of telson with 2 moderate to sharply developed spines. Inner rami of uropods with central ridge ending posteriorly in a well defined spine, and with a well defined spine on outer margin. Outer rami with a row of small, terminal spines along posterior margin of calcified section, and a poorly developed central ridge terminating in a small spine of similar size to these. 
Chelae
Chelipeds dull and punctate. Dactylar and propodal fingers long, more than half the overall length of propodus. Both fingers with a gentle ventromesial curve (when viewed ventromesially); fingertips gently incurved mesially, produced to a moderate point. Cutting teeth of both fingers small, with one notably larger tooth. Merus. Spination on dorsal surface of merus poorly developed, with 1-6 barely discernible spines. Carpus. Mesial margin of carpus with 1 large, angular spine; single punctuation at angle of mesial carpal spine. Secondary mesial spines absent. Ventromesial surface of carpus with 1 anterior spine and row of 2-3 tiny spines posteriorly. Propodus. Spines present on mesial propodal palm, extending to approximately 1/2 of palm length from base, or slightly further. Typically 4-6 mesial spines (one specimen with 7 spines on one side). 
Sternal Keel
Sternal keel sharp, deeply excavated between LPr1 and LPr2, rising to a peak at LPr2. Keel moderately excavated between LPr2 and LPr3, with a minor notch at LPr3. Keel prominently developed and with convex profile between LPr3 and LPr4, with a calcified trapezoidal plate posterior to LPr4; pore-like depressions present on LPr4 of 22 mm OCL male specimen.
Setation
Minimal setation on chelipeds, generally requiring a hand lens to discern. Dorsally, very fine setation along immediate inside edge of mesial propodal spine ridge and along cutting edges of fingers. Mesially, sparse setae anterior to mesial spine of carpus. Ventrally, setation restricted to along cutting edges of fingers.
Punctation
Medium sized punctations of moderate density on cephalon, extending posteriorly along areola. Thorax with dense punctations laterally. Chelipeds with sparse and fine punctations. Abdomen dorsally with sparse, fine punctations; abdomen laterally with moderate to dense punctations and occasional large punctations.
Colouration
Dorsally, grey-brown. Chelipeds light grey, with faint mottling pattern; fingers blue with prominent orange tips. Ventrally, creamy pink-white; dactylar finger lilacblue; fingertips orange; cutting edges, anterio-mesial margin of merus and mesial half of carpus turquoise-blue.
Distribution
Biological Notes
The species was found inhabiting a small, clear and flowing stream with rocky substrate in a Notophyll vine forest. Specimens were collected from around and under rocks, and no crayfish burrows were evident. Notophyll vine forest is classified as Queensland Regional Ecosystem type 8.12.18, and has a Biodiversity Status of "No concern at present" throughout the State. The type locality is within one of the 6 protected areas of this habitat type in Queensland (DERM 2011b) . This is a relatively small species of Cherax. The only female specimen is 21.95 mm OCL and has incised gonopores, however they do not appear to be decalcified and setation is not evident around the margins of the gonopores.
Etymology
Named after Cid Harbour, where the collecting party moored their vessel in order to access the small creek where the type specimens were discovered.
DISCUSSION

Molecular analyses
For the specimens in this study, each type locality contained only a single but unique haplotype (with 96% bootstrap support between the two, Fig. 4 ). Although the divergence estimates in this study (0.023 ± 0.008 Standard Error (SE)) are comparatively low, they are more than double the divergence between the most closelyrelated species (i.e., C. depressus and Cherax cairnsensis, Riek; 0.011 ± 0.006 Se) and are therefore consistent with the recognition of two new species (Table 1) . It should also be noted that divergence estimates in this study far exceed divergence estimates between Cherax destructor Clark and Cherax albidus Clark (0.006 ± 0.004 SE) (Table 1 ) although treating C. destructor and C. albidus as distinct species is subject to ongoing debate. The relatively low divergence estimates between taxa in this study reflect a recent divergence event, as opposed to longer timeframes that are evident between other species. Although the study of Munasinghe et al. (2004) examined different gene regions to this study (and therefore are not directly comparable), they presented a similar case for recognizing C. depressus and C. cairnsensis as distinct species. However, as Munasinghe et al. (2004) pointed out, C. depressus and C. cairnsensis are morphologically and genetically very similar, unlike the clear differences between the taxa in this study.
Morphological analyses
Morphologically, Cherax cid sp. n. is similar to crayfish in the 'depressus' complex of the coastal drainages on the Queensland mainland, and of these it is perhaps closest to C. cairnsensis. Cherax cid sp. n. can be distinguished from this species in having fewer mesial propodal spines, shallower excavation of the sternal keel between LPr2 and LPr3, and rostral carinae that extend posteriorly beyond the anterior end of the postorbital ridges. In some respects, Cherax austini sp. n. is also similar to species in the 'depressus' complex, but can be readily distinguished by its unusual chelae and the dorsal ridge on the cephalon (Fig. 5) . As has been discussed by Coughran & Hobson (submitted) , the latter character is of particular interest in the context of the genus, since it is otherwise only recorded on the Cherax fauna of far south-western Western Australia, a phylogenetically distinct subgroup in the genus (Austin, 1986) .
In addition to the features described above, Cherax austini sp. n. and Cherax cid sp. n. can be readily distinguished from each other by their broad morphological appearance. Cherax austini sp. n. is a medium size crayfish with a broad thorax and long, narrow and glossy chelipeds, with narrow fingers. In contrast, Cherax cid sp. n. is a relatively small crayfish, with a narrow thorax and stout, compact and dull chelipeds, with stout fingers. The median ridge on the dorsal surface of the cephalon further distinguishes Cherax austini sp. n. from all other eastern Australian Cherax.
These two new species are probably confined to Whitsunday Island, but their discovery should prompt further surveys on other Coral Sea islands. The aquatic habitats on Whitsunday Island are not extensive, and further exploratory surveys in ephemeral wetlands and minor drainages of other Table 1 . Number of base substitutions per loci from estimation of net average between species (below diagonal) and associated standard error estimates (above diagonal).
Bold value denotes divergence between Cherax austini sp. n. and Cherax cid sp. n., cells in heavy box denote divergence from the most closely related species to C. austini and C. cid, and grey cells indicate species with lower divergence values than reported here for C. austini or C. cid (i.e., lower than 0.023). Analyses were performed using the Maximum Composite Likelihood model with a gamma distribution (Tamura et al. 2004 ) islands may yield additional discoveries. From a conservation perspective, the restriction of each of these species to a single, island locality is of note. Although no threats to either species have been identified at present, any management or development plans clearly need to take into account their potential vulnerability associated with their highly restricted distributions. 
